
• • • NavCom SF-3050 
Live Sky I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: HP 
Key Performance Indicator: 

Mean Posit ion Error 30 (m) 
{3-minute averaging window) 

Device: NavCom SF-3050 
Antenna: Internal 

GPS Condition: 
Live Sky 

LTE Condition: 
1627.5-1637.5 M Hz LTE (Upl ink) 

• Mean Position Error 30 (m) 

• Mean C/No (dB-Hz) 

A No. of Satellites Received 

Roberson and Associates, LLC 

Position Error and C/N0 at Various LTE Power Levels 
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• • • 
NavCom SF-3050 
Live Sky I 1646.5-1656.5 MHz LTE {Uplink) 

Device Category: HP 
Key Performance Indicator: 
Mean Position Error 30 (m) 
(3-minute averaging window) 

Device: NavCom SF-3050 
Antenna: Internal 

GPS Condition: 
live Sky 

LTE Condition: 
1646.5-1656.5 MHz LTE (Uplink) 

• Mean Position Error 30 (m) 

• Mean C/No (dB-Hz) 

A No. of Satellites Received 

Roberson and Associat es, LLC 

Position Error and C/N0 at Various LTE Power Levels 

5 60 

E" 
~ 

0 
('() 

4 • • • • • • • • • • • • • • • • • • .i.1_ I 

0 3 .... .... 
w 
c 
0 

+;; 
·~ 2 
0.. 
c 
"' QI 

~ 

1--------I-·---·------..-.--......... ----+----------+----------~· 

1 . 

• 

50 

40 'N 
::c 
cD 
~ 

30 z0 

LJ 
c 
IV 
QI 

20 ~ 

10 .-
-10 

0 .:80~~~:::---~~--±='~~~i.--~~--+--~~~~-=--~-ll~~.=..J 0 
-70 -60 -50 -40 -30 -20 

"O 
QI 
> 

20 'iii 
u 
QI 

15 cc: 
VI 
QI 10 .~ 

Qj 5 -"' Vl 
0 -0 

ci -80 
z 

.. •• 

-70 

Satellites Received at Various LTE Power Levels 

.. •• .. •• .. .. "' "' "' "' "' .. . I . --' ~- A A A 
I •• I 
I 
I 

-60 -50 -40 -30 -20 -10 

LTE Power (dBm) 

Appendix C: High Precision Devices in Live Sky Conditions I 9 



• • • NavCom SF-3050 
Live Sky I 1670-1680 MHz LTE (Downlink) 

Device Category: HP 

Key Performance Indicator: 
Mean Position Error 30 (m) 
(3-minute averaging window) 

Device: NavCom SF-3050 
Antenna: Internal 

GPS Condition: 
live Sky 

LTE Condition: 

1670-1680 M Hz LTE (Down link) 
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• Mean Posit ion Error 30 (m) 

•Mean C/No (dB-Hz) 
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• • • 
Trimble R9 (GA30 Antenna) 
Condition: Live Sky 

1526-1536 MHz Downlink 1627.5-1637.5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 
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filtered antenna, the R9 was compatible with 
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• • • 
Trimble R9 (GA30 Antenna) 
Live Sky I GPS Only (No LTE Signal) 

Device Category: HP 

Key Performance Indicator: 
Mean Position Error 30 (m) 
(3-minute averaging window) 

Device: Trimble R9 
Antenna: GA30 

GPS Condition: 
Live Sky 

LTE Condition: 
GPS Only (No LTE Signal) 

•Mean Position Error 30 (m) 

•Mean C/No (dB-Hz) 

Roberson and Associates, LLC 

Position Error and C/N0 Without Any LTE Signal 
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• • • Trimble R9 (GA30 Antenna) 
Live Sky I 1526-1536 MHz LTE (Downlink) 

Device Category: HP 
Key Performance Indicator: 0.5 
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• • • 
Trimble R9 (GA30 Antenna) 
Live Sky I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: HP 

Key Performance Indicator: 0.5 

Mean Position Error 30 (m) 
(3-m inute averaging window) 

0.4 

Device: Trimble R9 s 
a 

Antenna: GA30 M 

Ci 0.3 .... .... 
LLJ 

c: 
GPS Condition: 0 

:;: 

Live Sky ·~ 0.2 
0.. 
c: .,, 
Q) 

LTE Condition: ~ 
0.1 

1627.5-1637.5 MHz LTE (Uplink) 

0 

"U 
Q) 

----·- ·--· ·~ 20 
u 

• Mean Position Error 30 (m) ~ 15 
Ill 

• Mean C/No (dB-Hz) 
~ 10 
Qi 5 -.,, 

A No. of Sat ellites Received 
V') 

0 ._ 
0 

- . ~-· .. - ,... ci z 

Roberson and Associates, LLC 

Position Error and C/N0 at Various LTE Power Levels 

I 
C/N0 Received ~bna/Under •• - •• - •• 

50 

' (-19 dBm) 
-~ - - 11 • Propose 

II I -·· I 
40 

r--------- t-- ·-----· ~--·-·-.. - - -~-I 
~----rt---·--

'--

- •• -
-80 -70 

J~ A Jl 

-80 -70 

•• I 
-

I 
--·- to-· ,.... I 

I 
I 
I 

I 
I --
I 
I 

Position Error • I .4 ~ I - n • - . .. -- --- . - - - --· . 
I 
I 

-60 -50 -40 -30 -20 

Satellites Received at Various LTE Power Levels 

I . 
A •l A ~l A J~ A A A I - - •• I 

ll - - I 
I 

-60 -50 -40 -30 -20 

LTE Power (dBm) 

···-·· · 
·-

----

-10 

d 

-10 

-N 
I 

30 cD 
~ 

0 z 
0-

20 ~ 
Q) 

~ 

10 

0 

Appendix C: High Precision Devices in Live Sky Conditions I 15 



• • • 
Trimble R9 (GA30 Antenna) 
Live Sky I 1646.5-1656.5 MHz LTE {Uplink) 

Device Category: HP 

Key Performance Indicator: 
Mean Position Error 30 (m) 
(3-minute averaging window) 

Device: Trimble R9 
Antenna: GA30 

GPS Condition: 
Live Sky 

LTE Condition: 

1646.5-1656.5 M Hz LTE (Uplink) 

• Mean Position Error 30 (m) 

• Mean C/No (dB-Hz) 

A No. of Sat elli tes Received 

Roberson and Associates, LLC 
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• • • 
Trimble R9 (GA30 Antenna) 
Live Sky I 1670-1680 MHz LTE (Downlink) 

Device Category: HP 
Key Performance Indicator: 
Mean Position Error 30 (m) 
(3-minute averaging window) 

Device: Trimble R9 
Antenna: GA30 

GPS Condition: 
Live Sky 

LTE Condition: 
1670-1680 MHz LTE (Downlink) 

•Mean Position Error 30 (m) 

•Mean C/No (dB-Hz) 

A No. of Satellites Received 

Roberson and Associates, LLC 
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• • • 
Trimble R9 (Filtered Antenna) 
Condition: Live Sky 

1526-1536 MHz Downlink 1627 .5-1637 .5 MHz Uplink 1646.5-1656.5 MHz Uplink 1670-1680 MHz Downlink 
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• • • 
Trimble R9 (Filtered Antenna) 
Live Sky I GPS Only (No LTE Signal) 

Device Category: HP 
Key Performance Indicator: 
Mean Position Error 3D (m) 
(3-minute averaging window) 

Device: Trimble R9 
Antenna: Filtered 

GPS Condition: 
Live Sky 

LTE Condition: 
GPS Only (No LTE Signal) 
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• • • 
Trimble R9 (Filtered Antenna) 
Live Sky I 1526-1536 MHz LTE (Downlink) 

Device Category: HP 
Key Performance Indicator: 
Mean Position Error 30 (m) 
(3-minute averaging window) 

Device: Trimble R9 
Antenna : Filtered 

GPS Condition: 
Live Sky 

LTE Condition: 
1526-1536 MHz LTE (Downlink) 
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• • • 
Trimble R9 (Filtered Antenna) 
Live Sky I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: HP 
Key Performance Indicator: 0.5 
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• • • Trimble R9 (Filtered Antenna) 
Live Sky I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: HP 
Key Performance Indicator: 0.5 
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0.4 

Device: Trimble R9 E 
0 

Antenna: Fi ltered rn 
0 0.3 .... .._ 
w 
c: 

GPS Condition : 0 
·.;; 

Live Sky '§ 0.2 
a.. 
c: 

"' Q) 

LTE Condition : ~ 
0.1 

1646.5-1656.S M Hz LTE (Uplink) 

0 • 0 

-80 

"O 

--------- - - - - -
Q) 

·~ 20 
u 

• Mean Position Error 30 (m) ~ 15 .,, "' 
• Mean C/No (dB-Hz) 

~ 10 
Qi s -(ti 

A No. of Satellites Received V'I 
0 ._ 

0 

•«--·- ... - ·- ---- ----. -·· - ci -80 
z 

Roberson and Associates, LLC 

Position Error and C/N0 at Various LTE Power Levels 
--
~, · o 

I ... - 11 • .. _ •• • 1 .. ·- -· II••• - II 
II • .. - - -- I -

I 
I 

I 
.. ·---'------ -- ,_____ ____ . I _.., __ 

I 
I . 

Received ~tJnal Under 
- --P-Fepese ~9-dBm;I-

I 
I 

I 
I 

I 
I 
I 

- .. r . 
I . ·-

0 • 0 • 0 • 0 •••• 4 ~ •••• 4 -~· ••• 4• 
-70 -60 -50 -40 -30 -20 -10 

Satellites Received at Various LTE Power Levels 

"' .4~ "' 
I . . . - - - - .. .4 ~ ............. ~i· .. - -
I 

I 

: 
-70 -60 -SO -40 -30 -20 -10 

LTE Power (dBm) 

50 

40 

-;:; 
:c 

30 cD 
~ 

g 
20 lij 

Q) 

~ 

10 

0 

Appendix C: High Pr
1
ecision Devices in Live Sky Conditions I 22 



• • • 
Trimble R9 (Filtered Antenna) 
Live Sky I 1670-1680 MHz LTE (Downlink) 

Device Category: HP 
Key Performance Indicator: 0.5 
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. ·Trimble RS 
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• • • Trimble RS 
Live Sky I GPS Only (No LTE Signal) 

Device Category: HP 
Key Performance Indicator: 
Mean Position Error 30 (m) 
(3-minute averaging w indow) 
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Antenna: Internal 
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LTE Condition: 
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• • • 
Trimble RS 
Live Sky I 1526-1536 MHz LTE (Downlink) 

Device Category: HP 
Key Performance Indicator: 
Mean Position Error 3D (m) 
(3-minute averaging window) 

Device: Trimble R8 
Antenna: Inte rnal 
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Live Sky 

LTE Condition: 
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• • • 
Trimble RS 
Live Sky I 1627.5-1637.5 MHz LTE (Uplink) 

Device Category: HP 
Key Performance Indicator: 

Mean Position Error 30 (m) 
(3-minute averaging window) 

Device: Trimble R8 
Antenna: Internal 

GPS Condition: 
Live Sky 

LTE Condition: 
1627.5-1637.5 MHz LTE (Uplink) 
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• • • Trimble RS 

Live Sky I 1646.5-1656.5 MHz LTE (Uplink) 

Device Category: HP 
Key Performance Indicator: 
Mean Posit ion Error 30 (m) 
(3-minute averaging window) 

Device: Trimble R8 
Antenna: Internal 

GPS Condition: 
Live Sky 

LTE Condition: 
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• • • Trimble RS 
Live Sky I 1670-1680 MHz LTE (Downlink) 

Device Category: HP 
Key Performance Indicator: 
Mean Position Error 3D {m) 
(3-minute averaging window) 

Device: Trimble R8 
Antenna: Internal 

GPS Condition: 
Live Sky 

LTE Condition: 
1670-1680 MHz LTE {Downlink) 
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